Intrahepatic cholangiocarcinoma (IHCC) is a common primary hepatic tumor. However, its outcomes are usually worse than those of hepatocellular carcinoma owing to its non-specific presentation and detection at an advanced stage. Surgery is the best treatment option that offers a chance of long-term survival. Minimal invasive procedures for IHCC were not well performed frequently due to necessity for major laparoscopic liver resection (LLR) with possible inclusion of caudate resection (for Klatskin tumor), laparoscopic lymphadenectomy, and laparoscopic biliary-enteric anastomosis. However, several reports showed comparable outcomes to conventional surgery, although, in small cases series studies.
INTRODUCTION INTRODUCTION
Hepatobiliary surgery is technically demanding procedures and postoperative complication is relatively high. Furthermore, the application of laparoscopic procedure to hepato-biliary surgery is more demanding. However, the indication for laparoscopic resection has been expanded owing to accumulated experience in this filed and the development of useful instrument (1) .
Laparoscopic liver resection (LLR) is already well propagated all over the world. Although performing laparoscopic major hepatectomy is limited to experienced center, laparoscopic left lateral sectionectomy is widely performed and considered as a standard procedure. The indication of LLR includes hepatocellular carcinoma and colorectal liver metastasis. However, LLR for intrahepatic cholangiocarcinoma (IHCC) is not yet well indicated. Resection for IHCC commonly includes extended hepatectomy (49 -87%) with extrahepatic biliary resection (21 -29%). Although, the role of node dissection in the treatment of IHCC is still controversial, recent guideline recommends node dissection for accurate staging during surgical procedures. However, several studies showed the rarity of node metastasis in peripheral small sized IHCC, which cast a doubt on the necessity of the node dissection. In addition, there are several studies, which showed similar oncologic outcome in patients who underwent limited resection without lymph node dissection compared with extended resection. Therefore, we have to establish the role of lymph node dissection through the confirmative data. Several comparative studies on LLR versus open surgery for IHCC have been reported. They showed no significant differences in perioperative and oncologic outcomes between open and laparoscopic resection group. Furthermore, oncologic outcome was not different regardless of node dissection.
The management of hilar cholangiocarcinoma needs special considerations. Surgical treatment includes resection of hemi-liver, caudate lobe, node dissection, securing safe biliary margin and biliary-enteric anastomosis. Obtaining safe margin from portal vein and hepatic artery is necessary because tumor can spread through horizontal and perpendicular direction as well. Furthermore, duct-to-enteric anastomosis after resection may be needed. Accordingly, laparoscopic procedures for hilar cholangiocarcinoma are the most technically demanding and surgeon should be proficient for performing LLR, laparoscopic lymph node dissection, hepaticojejunostomy. Recent studies reported successful cases for hilar cholangiocarcinoma. In contrast, other study reported worse perioperative outcome after laparoscopic biliary-enteric anastomosis with LLR compared with LLR only. Follow-up studies on long-term outcomes are necessary.
ROLE OF MINIMAL INVASIVE SURGERY ROLE OF MINIMAL INVASIVE SURGERY IN THE TREATMENT OF IHCC IN THE TREATMENT OF IHCC
Recent advances in surgical techniques and equipment made minimally invasive hepatectomy being more popular to treat liver tumors (2-6). Minimal invasive hepatectomy has been known to be associated with better short-term outcomes (7) including pain, hospital stay and blood loss and similar long-term outcomes compared to open surgery (8) .
However, reports about LLR for IHCC are very rare (9-12), maybe due to technical difficulty of major liver resection, necessity of laparoscopic lymph node dissection, and bile duct resection (13) . Recent retrospective case series showed that LLR for IHCC showed better short-term outcomes, including intraoperative blood loss, hospital stay, and complications compared to open surgery. The 5-year overall and disease-free survival rates were similar between LLR and open resection in selected patients in experienced centers (9) . A study by Lee, et al, also showed similar oncologic outcomes in selected patients with IHCC (11). Moreover, there are a report that LLR is safe, and have good long-term outcomes in selected patients even with large or multiple IHCCs (14) . A significant difference between IHCC and HCC is lymphatic spread in IHCC. Lymph node metastases are frequently found in patients with IHCC according to macroscopic type: < 20% in intraductal growth type compared with 80% in the mass forming and periductal infiltrative type (15) . Many reports including recent expert consensus statement recommended lymph node dissection (16) , although it is still controversial (17) (18) (19) (20) .
Area of lymph node dissection may vary according to the origin of primary tumor on the liver, for the right liver on the retropancreatic lymph nodes and for left liver on cardiac portion and the lesser curvature of the stomach (21) . For IHCC with nodal involvement or intrahepatic metastasis, surgery alone may be not enough for prolonging survival, and further studies should be performed to clarify the indications for surgery in this group of IHCC (22, 23) .
ROLE OF MINIMAL INVASIVE SURGERY IN ROLE OF MINIMAL INVASIVE SURGERY IN THE TREATMENT OF HILAR CHOLANGIO THE TREATMENT OF HILAR CHOLANGIO--CARCINOMA CARCINOMA
Hilar cholangiocarcinoma, also known as a Klatskin tumor, differs from other IHCC in terms of the treatment method and prognosis. The 5 year survival rate has been reported to range from 15% to 35%, even after curative resection. Curative resection is often difficult because of invasion into adjacent important vessels and longitudinal extension along the bile duct in the submucosal layer. Only radical resection can give a chance of long term survival outcome in Klatskin tumor. The surgical procedure consists of extended hemihepatectomy, including caudate lobectomy, and regional lymphadenectomy. Because of the complexity of the surgical procedures, there have been very few reports on laparoscopic resection of hilar cholangiocarcinoma (24) .
Recent reports have described the feasibility and safety of minimal invasive surgery for hilar cholangiocarcinoma (24) (25) (26) (27) (28) . There are several difficulties in performing LLR for hilar cholangiocarcinoma. Major LLR combined with caudate lobectomy is usually needed. The caudate lobe ducts join the left and right hepatic ducts near their confluence. The close anatomic relationship of these ducts to caudate lobe increase the possibility of tumor invasion into the caudate lobe. Caudate lobectomy requires meticulous dissection, which can be accomplished relatively well using laparoscopic procedures (29) . Laparoscopic hilar lymphadenectomy and bilioenteric reconstruction are also necessary procedures. Nevertheless, despite the perceived difficulty associated with laparoscopic proce-dures, several studies have demonstrated the safety of each component of laparoscopic resection of hilar cholangiocarcinoma, and further experience of performing this procedure will provide further support for its use (24) . In this types of surgery, robotic assisted surgery will be beneficial.
CONCLUSIONS CONCLUSIONS
Surgery still confers the only treatment option to increase long-term survival in patients with IHCC. LLR for IHCC or hilar cholangiocarcinoma have many controversies, but tailored, individualized treatment with a multidisciplinary approach could improve quality of life and patient survival.
